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ripoBezteHa nLJP H^eHTH^HKauHa J \HK xo 3 fleB-npoKopMHTejieH H 3 rojioztHbix caMOK h 
caMuoB Ixodes persulcatus (Bcero 143 o 6 pa 3 ua), co 6 paHHbix M 3 npHpo^bi b anpene—HKrne 
2008 h 2009 rr. AMnnH^HKauHa Ka>K^oro o 6 pa 3 ua BbinonHflJiacb c Hcnonb 30 BaHHeM bh- 
AOcneuH^MHHbix no 12 S pflHK MHTOxoH^pHaJibHOMy reHy npaiiMepOB, npoaHajiH 3 HpOBa- 
Hbi 4 BH^a mcjikhx MneKonHTaiOLUMx (Apodemus uralensis, Clethrionomys glareolus , Mic- 
rotus arvalis , Sorex araneus) h 2 BH^a Bopo 6 bHHOo 6 pa 3 Hbix (Fringilla coelebs , Parus ma¬ 
jor). Jinn 44 o 6 pa 3 UOB ( 30.8 % MaTepHajia) ycTaHOBJieHbi xo 3 fleBa-npoi<opMHTejiH, 
b 5 ( 3.5 %) cjiynaax BbimneHo nHTaHHe 6 ojiee neM Ha o^hom xo 3 flHHe. 

Knfoneebie cjioea : HKCO^OBbie KJiemH, napa 3 HTO-xo 3 flHHHbie cbjbh, Ixodes persulcatus , 
nojiHMepa 3 Haa uenHaa peaKUHfl. 


Tae>KHbiH KJiem — Tpexxo3flHHHbiii napa3HT, KOTopsiH Ha Ka>K,ztoH 4>a3e pa3- 
Bm™ nHTaeTCH Ha hobom xo3HHHe — npoKOpMHTeJie. Tpo(f)HHecKHe npe(f)e- 
peHUHH pa3H006pa3HBI, MOryT OTJIHHaTbCfl Ha pa3HBIX (J)a3aX H BKJIIOHaiOT COT- 
hh bh,hob MJieKonHTaiomHXj nrau h Raws penTHJiHH (Tae^cHbiH..., 1985; EaJia- 
moB, 1998, 2010). HH(f)opMauHK) o xo3fleBax-npOKOpMHTejiflx hkco^obbix 
KJiemeH jx o He^aBHero BpeMeHH noJiynajiH HCKJiioHHTejibHO b pe3yjibTaTe c6o- 
poB-onecoB oTJiOBJieHHbix npoKopMHTeneH. Tax hto ^ocTOBepHocTb ^aHHoii 
HH(J)OpMaU,HH Onpe^eJI5ieTCH BO MHOTOM B03MO>KHOCTflMH OTJlOBa H3 npHpo,ni>i 
Tex HJ1H HHBIX npOKOpMHTeJieH. 

C uejibio onpe^ejieHHH xo3aeB npoBO^HJiHCb cneKTpoMeTpHnecKHe nccjie- 

^OBaHHfl OCTaTOHHBIX OeJIKOB KpOBH npOKOpMHTeJieH B KHUieHHOM co£ep>KH- 

mom KJiemeH (Wickramasekara et al., 2008). O^Haico HaH6ojibiiieH 3(f)(f)eKTHB- 
HocTbio OTjiHHatoTCfl pa6o™ 3apy6e>KHbix HCCJie,aoBaTejieH Ha eBponencKOM 
jiecHOM KJieme {Ixodes ricinus L.) c HcnoJib30BaHHeM MOJieKyjiapHbix mcto^hk. 
Ohh no3BOJiHJiH CKoppeKTHpoBaTb cnHCOK h 3HaHHMOCTb pa3Hbix bh^ob ero 
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npoKopMHTeneii m* 3ana^HOH EBponbi (Cadenas et al., 2007; Humair et al., 
2007). no^oGHtie paGora b Pocchh HaM He H3Becrabi, oAHaxo HH<|)opMaijHfl, 
yTOHHHIOmaH CnHCKH npOKOpMHTeneH H HX 3HaHHMOCTb A™ L persulcatus , 
Hpe3BbinaHHo Ba>KHa BCJieACTBHe orpoMHon onHACMHHecKOH h 3nn3ooTHHe- 
ckoh ponH 3Toro BHAa, ero cnocoGHocra k TpaHCMHccnn B036y^HTeueH KJieme- 
Boro 3Hi^e<J)ajinTa, hkcoaobbix KJiemeBbix 6oppejiH030B, 3pjiHXH030B h Apyrnx 
3a6oneBaHHH, KOTopbie b GoJibuiHHCTBe o6pa3yiOT npnpoAHbie onarH, noAAep- 
>KHBaeMbie uHpKyjnmneH hx B036yAHTejieH Me>KAy KJiemeM-nepeHOCHHKOM h 
xo3HHHOM-npoKopMHTeneM. Ha pa3Hbix TeppHTopn^x orpoMHoro apeaua pac- 
npocTpaHeHHH Tae>KHoro Knema 3HaneHHe pa3Hbix bhaob npoKopMHTenew H3- 
MeHHeTCH, HTO CBH3aHO He TOJlbKO C npHpOAHbIMH OKOJIOTHHeCKHMH OCoGeHHO- 
ctamh npOKopMHTeueH, ho c ocoGeHHOCTHMH aHTponoreHHoro BJIHflHHfl. 

nHTancb npoaon>KHTejibHoe BpeMH Ha xo3HHHe, KJiem noJiynaeT AOCTaTOH- 
Hoe £JIfl ^aUbHeHUierO pa3BHTHfl H JIHHbKH KOJIHHeCTBO KpOBH npOKOpMHTeJIH, 
KOTopyio oh nepeBapHBaeT y>Ke nocjie OTna^eHHH b TeneHHe ^jiHTejibHoro Bpe- 
MeHH, Tax y hhm<J) otot npoijecc pacTnrHBaeTCfl Ha 2 Mec (EpwropbeBa, 2004, 
2009). OcTaBiiiHecfl b KHiueHHHKe nocne nnmeBapeHHH npoAyKTbi coAep>KaT Ha 
nepnoA aKTHBH3ai^HH ocoGeii cne^ypomew (J>a3bi pa3BHTHH HK xo3HHHa-npo- 
KOpMHTenH. a>Ke Hepe3 280 AHen nocne nHTaHHH hhm<J) L ricinus b KHiueHHH- 
Ke BbinJIO^HBUIHXCH H aKTHBH3HpOBaBUIHXCfl HMarO o6Hapy>KHBaJIH J \HK npo- 
KopMHTenH (Kirstein, Gray, 1996). HAeHTH<J)HKaijHK) ffHK xo3aeB-npoKOpMH- 
Tejiefi npoBO^HT c HcnoJib30BaHHeM H^epHoro 18S pPHK (Pichon etal., 2003, 
2005) hjih MHTOxoH^pHajibHoro 12S pPHK (Humair et al., 2007) h 12S p/JHK 
(Cadenas et al., 2007) reHOB, hto AaeT B03M0>KH0CTb Bbi^eJiHTb He TOJlbKO 
ocHOBHbie rpynnbi no3BOHOHHbix-npOKopMHTeueH, ho h onpe^ejiHTb xo3HHHa 
KpoBH ao poAa h BHAa, Hcnojib3y« BHAOcneijH<|)HHHbie npaiiMepbi. 

B Harnefi paGoTe Gbijih npoBeAeHbi HccJieAOBaHHH ronoAHbix HMaro TaexcHO- 
ro KJiema Ha cjieAypomne bhah no3BOHOHHbix-npOKopMHTeueH, MejiKHx mjicko- 
nuTapomux: Apodemus uralensis , Clethrionomys glareolus , Microtus arvalis , 
Sorex araneus, KOTopbie bxoaht b cnncox oahhx h3 ochobhbix npOKOpMHTeJien 
AJih HHM(j) Ha CeBepo-3anaAe Pocchh h AByx uinpoKo pacnpocTpaHeHHbix bh- 
Aob Bopo6bHHoo6pa3Hbix Fringilla coelebs , Parus major, npn 3 tom BbiGpaHHaa 
cxeMa aMn;iH(J)HKaitHH ocHOBbiBajiacb Ha MHTOxoHApHajibHoii 12S p/^HK, Tax 
Kax ee KOJinnecTBO 3HaHHTejibHO Gojibiue, neM hacphoh, npaKTHnecKH oTcyTCT- 
Byiomen b opHTpoijHTax KpoBH MJieKonHTaiomHx. 


MATEPHAJl M METO^HKA 

CGopbi KJiemeH. TojioAHbix caMOK h caMijOB Ixodes persulcatus (Bcero 
143 o6pa3ua), coGpaHHbix H3 npnpoAbi b anpejie —HKme 2008 h 2009 rr. b 
CaHKT-neTepGypre h ero oKpecTHocrax, <J)HKCHpoBajiH h xpaHHUH b 70°-hom 
3thjiobom cnnpTe. 

BbiAeneHHe /JHK. /(jih npOBeACHHH nPIf aHanH3a no HACHTH(J)HKauHH 
xo3HHHa-npoKopMHTenH KJiemeH Gbuia BbiAejieHa TOTajibHaa ^HK H3 Ka>KAoro 
KJiema OTAeJlbHO C HCnOJlb30BaHHeM 4>eHOJl-XJ10pO(J)OpMHOH MeTOAHKH. /(J15I 
3Toro o6pa3Ubi 3aMopa>KHBa;iH b >khakom a30Te h H3MejibnajiH ao roMoreHHon 
Maccbi, nocjie nero npoBOAHJic^ jih3hc b 2 % SDS (sodium dodecyl sulfate) c 
npoTenHa30H K. OnncTKa npoBOAHJiacb TpexKparaoH oGpaGoTKon (J)eHOJi-xjio- 
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TaGjiHua 1 

HyKJieoTH,aHbie nocjie,aoBaTejibHocTH BH,aocneuH(j)HHHbix npaimepoB 


Table 1. DNA sequences of species-specific primers 


No 

Ha3BaHne Btma 

nocjieflOBaTejibHOCTb npaftMepa 

3 

Apodemus uralensis 

TAAACTT A A AT A ATTTT AT 

4 

Clethrionomys glareolus 

CCCT A A ACTT CATCATTATA 

5 

Sorex araneus 

GGTATTTAACCTAACAAAAATAC 

6 

Fringilla coelebs 

TGATGCTTACCCCTACTAA 

7 

Parus major 

TT GAT GCT CGATATT ACCT G 

8 

Microtus arvalis 

CT AAACCTC AAT A ATTT AG A 


pcxj)OpMOM c nocneAyiomHM oca^eHHeM h o 6 eccojiHBaHHeM. Oca^OK J\ HK 
paCTBOpflJIH B ^eH 0 HH 30 BaHH 0 H BOfle H HCn 0 JIb 30 BajIH J\JW BH/jOCneiJH^HHHOrO 
ni4P Ha n 03 B 0 H 0 HHBIX. 

YlonGop npaHMepoB. MeTO^OM BH,aocneuH(|)HHecKoro niJP 6buio He- 
oGxCWIMO BbIHBHTb npHCyTCTBHe J\HK X03HHHa-np0K0pMHTeJIfl B KJiemaX. 
B HacTOHineii pa6oTe hbmh 6bui npoBe^eH aHajiH3 Ha cjieayioinHe bh^bi no3- 
bohohhbix: A . uralensis, C. glareolus , M. arvalis , S . araneus , F. coelebs , P. ma¬ 
jor. H3BecTHO, hto nojiHMopiJmaH o6jiacTb reHa 12S pAHK HBJiaeTCH o^hhm 
H 3 MOJieKyjiHpHbix MapKepOB bh^ob. HaMH 6biJiH noaoGpaHbi yHHBepcanbHbie 
npaHMepbi rj ih aMnjiH(|)HKaijHH aaHHOH o6jiacra, xapaKTepHOH j\jik no3BO- 
HOHHblX: 

npHMOH npaHMep (1): CAAACTGGGATTAGATACC 

OSpaTHbiii npaHMep (2): GAGGGTGACGGGCGGT. 

YKa3aHHa5i napa npaHMepoB aMnjiH(|)HUHpyeT (JjparMeHT ^jihhoh okojio 
450 n. o. 12S p^HK no3BOHOHHbix He3aBHCHMo ot bh^oboh npHHa^Jie>KHOCTH. 
Pa3Mep (|)parMeHTa Mor He3HaHHTejibHO BapbHpOBaTb b 3aBHCHMOcra ot BH^a 
oGbeiera. 

^ajiee HaMH Gbijih no,ao6paHbi npaMbie BH,aocneuH(|)HHHbie npaHMepbi, no- 
3BOJIHIOIJUHe nOJiyHHTb OKH^aeMblH 4>parMeHT TOJIbKO npH yCJlOBHH HaJIHHHfl 

JXHK hckomoto BH^a b npo6e (Ta6ji. 1). 

06maa cxeMa pacnojioaceHHfl npaHMepoB b aMnjiH(J)HUHpyeMOH oGnacTH 
reHa 12S p/JHK npe^CTaBJieHa b Tadn. 2. 

AMnjiH(J)HKauH5i AHK. nepBHHHaa aMnjin^HKauHH npoBO^HJiacb c na- 
poH yHHBepcajibHbix npaHMepoB, h Obijih nojiyneHbi (JjparMeHTbi b oGjiacra 
450 n. o. 

ni4P npoBO^Hjiacb co cjie^yioiUHMH ycnoBHHMH peaKUHOHHOH CMecn: 

A HK: 2 mkjt (0.05—0.1 MKr/MKJi), Mg 2+ : 10mM, npaHMepbi: no 15nM, Taq 
/^HK-nojiHMepa3a: 2.5 ea. b aMnjiH^HKanHOHHOM 6y<j)epe (MBI Fermetas, Ka- 
Ha^a). riapaMeTpsi peaicijHH; 1x96 °C-3 mhh, 5X(94°C-40 c, 48 °C-25 c, 
72 °C-1 mhh), 5X(94°C-30 c, 52 °C-30 c, 72 °C-1 mhh), 30X(94 °C-30 c, 
54 °C-30 c, 72 °C-1 mhh), 1x72 °C-3 mhh. 

/],ajiee 1 mkji aMnjiH(j)HKaTa Hcnojib30BancH b KanecTBe MaTpnubi rjix BTopo- 
ro payH^a BH^ocneuH(J)HHHOH aMnjiH^HKauHH, b KOTOpon oGpaTHbiM npaHMe- 
poM hbjihjich yHHBepcanbHbiH, a npHMbie — BH^ocneuniJjHHHbie. AMnjiH(J)HKa- 
UHfl Bejiacb no yCJIOBHHM, H3JIO)KeHHbIM B Ta6jl. 3. 
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Ta6jiHua 2 

CxeMa pacnojioHceHHa npaHMepoB b aMnjiH^)HUHpyeMOM o6jiacTH reHa 12S pflHK 
Table 2. Scheme of primers location in the amplificated regions of 12S rDNA 


Apode/nus uralensis 

(416) 

Clethrionomys glareolus 

(413) 

Sorex araneus 

(424) 

Fringilla coelebs 

(468) 

Parus major 

(1) 

Microtus arvalis 

(1) 

Apodemus uralensis 

(513) 

Clethrionomys glareolus 

(509) 

Sorex araneus 

(522) 

Fringilla coelebs 

(568) 

Parus major 

(101) 

Microtus arvalis 

(98) 

Apodemus uralensis 

(612) 

Clethrionomys glareolus 

(607) 

Sorex araneus 

(620) 

Fringilla coelebs 

(666) 

Parus major 

(200) 

Microtus arvalis 

(145) 


474 573 
SKSB 3CACTATGCTTAGCCC TAAACTTAAATAATTTTA-TA ACAAAACTATTTGCCAGAGAACTACTAGCTACT—GCTTAAAAC 
SSS^SSHSSJ^&CACTATGCTTAGCCCTAAACTTCA-TCATTATA-AAACAAAAGTATTTGCCTGAGAACTACTAGCCACA— gcttaaaac 


55TT 


C TGGGATTAGATACC 


! C ACTAT GC TT AGC C C TAAAC T CA GGT ATTTAACCTAA CAAAAATAC CC G CCAGAGAACTACTAGCAATA--GCTTAAAAC 
gJAMtlWeiggJ»fcIgt^^\»a :CACTATGCCTGGCCCTAAATCT TGATGCTTACCCCTACTAA AGCATCCGCCCGAGAACTACGAGCACCAACGCTTAAAAC 


3.»:*:lMnfrfrfr»;W;W;»f;! gg3CACTATGCCTGGCCCTAAATC TTGATGCTCGATATTACCTG AGCGTCCGCCTGAGAACTACGAGCACAAACGCTTAAAAC 
S2HEE3EEHB* CCACTATGCTTAGCC CTAAACCTCAATAATTTAG-A AACAAAAATATTTGCCTGAGAACTACTGGCCACA—GCTTAAAAC 
574 673 

TCAAAGGACTTGGCGGTACTTTATATCCATCTAGAGGAGCCTGTTCTATAATCGATAAACCCC-GATCTACCTCACCATCTCTTGCCAAATTCAGCCTAT 
TCAAAGGACTTGGCGGTACTTTATATCCATCTAGAGGAGCCTGTTCTATAATCGATAAACCCC-GCTATACCTCACCACCACTTGCTAA-TTCAGCCTAT 
TCAAAGGACTTGGCGGTGCTTTATATCCCTCTAGAGGAGCCTGTTCTGTA-TCGATAAACCCCCGATAAACCTCACCACCCCTTGCTAA-TTCAGCTTAT 
TCTAAGGACCTGGCGGTGCCCCAAACCCACCTAGAGGAGCCTGTTCTGTAATCGATGATCCAC-GATATACCTGACCATTCCTTGC-CAAAACAGCCTAC 
TCTAAGGACTTGGCGGTGCTCCAAACCCACCTAGAGGAGCCTGTTCTATAATCGATGATCCAC-GATACACCCTACCATTCCTTGCACAAAACAGCCTAT 

TCAAAGGACTTGGCGGTACTTTATATCCATCTAGAGGAGCCTGTTCT- 

674 773 

ATACCGCCATCTTCAGCAAACC--CTAAAAAGGAACATAAGTAAGCACAAGAACAA-AC-ATTAAAACGTTAGGTCAAGGTGTAGCCAATGAGATGGG 

ATACCGCCATCTTCAGCAAACC—CTAAAAAGGAATAAAAGTAAGCAAGAGAATCA-CC-ATAAAAACGTTAGGTCAAGGTGTAGCCAATGTGGTGGG 

ATACCGCCATCTTCAGCGAACC—CTAAAAAGGCATAACAGTAAGCAAGAACATGAGAC ATAAAAACGTTAGGTCAAGGTGTAGCTTATGAGGTGGG 

ATACCGCCGTCGCCAGCTCACCTCCCCTGAAAGTCCAACAGTGAGCGCAATAGCCCCACCACGCTAGTAAGACAGGTCAAGGTATAGCCTATGGAATGGG 
ATACCGCCGTCGCCAGCCCACCCCTCCTGAGGGCCCAACAGTGGACGCAACAGCCCCCC-GCTAATACGACAGGTCAAGGTATAGCCCATGGAATGGC 
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Apodemus uralensis 

(706) 

Clethrionomys glareolus 

(701) 

Sorex araneus 

(715) 

Fringilla coelebs 

(766) 

Parus maior 

(297) 

Apodemus uralensis 

(802) 

Clethrionomys glareolus 

(796) 

Sorex araneus 

(813) 

Fringilla coelebs 

(860) 

Parus major 

(391) 

Microtus arvalis 

(145) 


774 873 

AAGAAATGGGCTACATTTTCTTTAT—AAAGAA-CAT-CACGATATCCTTTATGAAACTAAAGGACGAAGGAGGATTTAGTAGTAAATTAAGAATAGAGA 
AAGCAATGGGCTACATTTTCTT-AC—CAAGAA-CAT-TACGCTACCCTTTATGAAACTAAAGGACAAAGGGGGATTTAGTAGTAAATTAAGAATAGAGA 
AAGAAATGGGCTACATTTTCTATTA-ACTAGAA-CATTTACGAAAGTTATTATGAAACTAGTAACTAAAGGAGGATTTAGTAGTAAGTTGAGAATAGAGT 

A-GCAATGGGCTACATTTTCTAAGT-TAGAA-CAT-ACGGCAAAGGGGTATGAAATAACCCCTGGAAGGCGGATTTAGCAGTAAAGTGGGACAATCGA 

A-GCAATGGGCTACATTTTCTAAGA-TAGAA-CAC-ACGGCAAAGGGGTATGAAACTACCCCTGGAAGGCGGATTTAGCAGTAAAGTGGGATAATCAA 

874 922 

GCTTAATTGAATTGAGCAATGAAGTACGCACACaBBHBHBfB® 

GCTTAATTGAATAGAGCAATGAAGTACGCACACjjEHBSHpgSBHB 

GCTCAACTGAATCAGGCCATGAAGCACGCACAC|CS§gB»^gK^^| 

GCCCTCTTTAAGCCGGCCCTGGGACACGTACATfgSP^§5®s3^| 

GCCCTCTTTAAGCCGGCCCTGGAGCACGTACAT^G^C^aS^CCCTC 


npHMenaHHe. TeMHo-cepwM 4>ohom h 6ejibiM uipH(|)TOM OTMe^eH npaMofi yHHBepcajibHbin npaHMep, CBeTJio-cepbiM oSjiacTb o6paTHoro yHHBepcajibHoro 
npaHMepa no npjiMOH uejin Ha no3BOHOHHbix. TIpaMbie BH,aocneuH<j)HHHbie npaHMepbi oTMeneHbi no^nepKHBaHHeM. 





Ta6jiHua 3 

YCJIOBHH aMIIJlH(j)HKaUHH 

Table 3. Conditions of amplification 


Bwabi 

T 

AMnjni4)HKauHH, 35 x , Tpaa.-ceK. 

T 

*d 

iT d 

T a 

T. 

' c 

Apodemus uralensis 
Clethrionomys glareolus 
Sorex araneus 

Fringilla coelehs 

Parus major 

Microtus arvalis 

94—180 

94—30 

45—10 

45—15 

49—20 

49—20 

52—20 

142—20 

72—20 

72—120 


Bcero rjvl fca>KAoro oxAejibHoro o6pa3ua 6 i>ijio nocTaBJieHO no 6 BHAOcne- 
UH(|)hhhi>ix peaKUHH aMnjiH(j)HKauHH. HajiHHne noJio>KHTejibHoro cnmajia riLJP 
h ero pa3Mep onpeAejnuiH npn pa3AejieHHH aMnjiH(j)HKaxoB b 3%-hom arapo3- 
hom rejie. Rim SojibiHHHcxBa peaKUHH, xapaKxepH3yiomHx npncyTCTBHe RHK 
xo3HHHa-npoKopMHTejiH, b Ka>KAOM oTAeJibHOM o6pa3ue KAema 6buin noJiyne- 
Hbi aMnjin^HKaTbi b oacHAaeMOH o6jiacra 400—430 n. o. 


PE3YJIbTATI>I H OECYHCAEHHE 

AMnjiHcfwicauHfl Ka>KAoro H3 143 o6pa3UOB BbinoJiHflJiacb c Hcnonb30BaHH- 
eM BHAOcneu,H(J)HHHbix no 12S p^HK MHxoxoHApnajibHOMy reHy npaiiMepoB, 
npoaHajiH3npoBaHbi 4 bhas mcjikhx MjieKonnxaiomHx (Apodemus uralensis , 
Clethrionomys glareolus yMicrotus arvalis , Sorex araneus) n 2 BHAa BopoSbH- 
Hoo6pa3Hbix (Fringilla coelebs y Parus major) (xa6ji. 4). 44 o6pa3UOB 

(30.8 % MaTepnajia) ycTaHOBJieHbi xo35ieBa-npoKopMHxeJiH. J\sin 5 (3.5 %) KJie- 
ujteii BbiHBueHO nnTaHne Ha Asyx bhasx xo35ieBHB cjieAyiomHx conexaHHjix: 
A. uralensis — M, arvalis , S. araneus — P. Major , S. araneus — A. uralensis , M 
arvalis — C. glareolus (2 oco6n). OxpHuaxejibHbiH pe3yjibTax BHAocneun(j)HH- 
HOrO Yll\P AJIH OCXaJTbHbIX o6pa3UOB MOHCeX flBJIflXbCfl CBHAexeJIbCXBOM HaJIH- 
hhh Apyroro BHAa xo3flHHa-npoicopMHxeji5i, He npeAycMoxpeHHoro ncnoJib30- 
BaHHOH HaMH CXeMOH aMnJ!H(()HKaUHH. 

3(J)(J)eKXHBHocxb MexoAa, no pe3yjibxaxaM 3anaAHbix HccjieAOBaxejien (Ca- 
denas et al., 2007; Humair et al., 2007), cocxaBjiaex b cpeAHeM 43.6—49 % h 
3aBHcnx ox ce30Ha aKXHBHocxn HMaro. J\ji* L ricinuSy HMaro Koxoporo npoHB- 
jiaex aKXHBHoexb bcchoh h oceHbio, HanSoJibinyio 3(j)(j)eKXHBHOCxb onpeAejie- 
hhh oxMenaiox hmchho oxhx nepnoAOB, 93 h 73 % cooxBexcxBeHHo, hxo 
o 6 t>hchhiox 6ojiee kopoxkhm nepnoAOM co BpeMeHH nnxaHHH hhmcJ) ao bkxhbh- 
3aunn nepejiHHHBiHHx HMaro h JiynineH coxpaHHocxbio Maxepnajia a^ onpeAe- 
JieHHH J\HKy HeM B KOHIje aKXHBHOCXH (20 % B HlOJie). 

HecMOxpa Ha HenojiHbin cnncoK npoKopMHxejien, Hcnojib3yeMbin HaMH, 3(J>- 
(J>eKXHBHocxb b HauieM cjiynae OKa3ajiacb AoexaxoHHo bmcokoh, hxo noATBep>tc- 
Aaex aKxyajibHoexb AaHHoro MexoAa j\ji* HCCJieAOBaHHH npoKopMHxejieH xa- 
e>KHoro KJieuta. KpoMe xoro, HccjieAOBaJiH KJienjeH, hhm^h xoxopbix Moran 
nnxaxbCH oceHbio npeAWAymero roAa,-xaK hxo npoAOJDKHxejibHocxb nepnoAa 
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Ta6 jih ua 4 

M^eHTHeJjHKaUHH flHK X03HHH3 H3 rojio/jHbix HMaro 
1. persulcatus, co6paHHbix b 2008—2009 rr. 
b CaHKT-rieTep6ypre h ero OKpecTHOcTax 


Table 4. Identification of host DNA in hungry imago 
of I. persulcatus collected in 2008—2009 years 
in Saint-Petersburg and its suburbs 


Bna xo3HHHa-npoKopMHTejia 

KojiHnecTBO KJiemen, 
y KOTOpwx o6Hapy>KeHa 

AHK npOKOpMHTejiH, oco6h (%) 

Apodemus uralensis 

13 (9.1) 

Clethrionomys glareolus 

8 (5.6) 

Microtus arvalis 

3(2.1) 

Sorex araneus 

20 (14.0) 

Fringilla coelebs 

3(2.1) 

Parus major 

5 (3.5) 


ot nHTaHHfl ao onpeAejieHHfl MaTepnana cocTaBjiaeT npHMepHG 8—9 Mec. 3Ha- 
neHHe MejTKHx MJieKonHTaiomHx jjjiz mframw hhmcJ) /. persulcatus b HanieM pe- 
raoHe OKa3biBaeTC^ cymecTBeHHMM, no HauiHM a^hhbim, ohh npoKapMJiHBaioT 
6onee 30 % aKTHBHbix hhm^) (Ta6ji. 4), npnneM Han6ojiMuyK) pojib nrpaioT 
A. uralensis w S. araneus (cm. pncyHOK). 



3jieKTpo<J)operpaMMbi FIIIP HAeHTH^HKauHH AHK xo3flHHa c HcnoJib30B3HHeM 12S pAHK. 

1—10 — nopHiiKOBbiH HOMCp nccjic/ioBaHHoro KJicma; 1— 6 — BHfl xo3HHHa-npoKopMHTCJiH, no nopflflKy; Sorex 
araneus , Apodemus uralensis, Microtus arvalis , Parus major, Clethrionomys glareolus, Fringilla coelebs. 

Electrophoregrams of PCR identification of host DNA with : J2S rDNA. 
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OaXTbl FIHTaHHfl JIHHHHOX, HHM(|) H HMarO nOCJiejtOBaTCJIbHO Ha RByX X03He- 
Bax, hto npoHcxoOTT npn Hey^anHOM nHTaHHH Ha nepBOM x03«HHe h cnecbiBa- 
hhh hm napa3HTa, Ha6jnojtajiHCb hbmh npn jia6opaTopHbix xopMJieHHnx xjie- 
men, Kor^a ohh He orpaHHHHBaiOTca Ha Tejie npOKOpMHTenH noB«3xoH hjih Ty- 
6ycoM h MoryT cbo6ooto pacnpejtejiHTbCH no Tejiy >xhbothoto. Kax bhoto h3 
HauieS pa6oTbi, y Tae>xHoro xjiema Tax>xe bo3mo>xho noBTopHoe npncacbiBa- 
HHe, KOTopoe Ha paccMOTpeHHbix BHjjax npoxopMHTejieii otmchcho b 11.4 % 
cjiynaeB nHTaHHH. KajteHac c coaBT. (Cadenas et al., 2007) OTMenaeT onpejtejie- 
Hne J\HK 6ojiee neM oototo xo3HHHa y 20 % HccuejtOBaHHbix xjiemeii. FIo- 
BTOpHoe npncacbiBaHHe, Hap nay c cobmccthbim nHTaHHeM (Randolph et al., 
1996), y Kjiemen hmciot HcxjnoHHTejibHoe 3HaneHHe npn TpaHCMHccnn B036y- 
^HTejieH HH^exuHH, Tax xax b pe3yjibTaTe no,no6Hbix hbjichhh yBenHHHBaeTCH 
HHCJIO HJieHOB 3nH300THHeCXHX npOUeCCOB, HTO Cn 0 C 06 CTByeT COXpaHeHHK) H 
nozwep>xaHHK) npnpo^Hbix onaroB b npnpojte. 

CjieAyeT otmcthtb, hto MeTO^nxa FII4P aMnjiHtfmxauHH BHjtocneuHtJmHHbix 
no 12S p/JHK npaHMepoB c MaTepnajiOM H3 rono^Hbix HMaro Tae>xHoro xjiema 
no3BOJineT tohho onpejtejiHTb bur no3BOHOHHoro, Ha xotopom nHTajincb hh- 
M(|)bi xjiemen. npo£OJi>xeHHe noao6HOH pa6o™ TpeOyeT pacinnpeHHH nncjia 
npaHMepoB, BH^ocneijH^HHHbix rji% noTeHUHaJibHO B03M0>xHbix ^pyrnx bhjjob 
X03HCB. 
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PCR IDENTIFICATION OF DNA OF HOSTS OF THE TAIGA TICK NYMPHS 
(IXODES PERSULCATUS: IXODINAE) IN St. PETERSBURG 
AND ITS SUBURBS 

L. A. Grigoryeva, A. V. Markov 


Key words : ixodid ticks, host-parasite relations, Ixodes persulcatus , polymerase chain 
reaction. 


SUMMARY 

PCR identification of host DNA in unfed females and males of taiga tick Ixodes persul¬ 
catus was performed. Amplification of each sample was done using primers species-spe¬ 
cific by 12S rDNA mitochondrial gene. Four species of small mammals (Apodemus ura- 
lensis y Clethrionomys glareolus , Microtus arvalis, and Sorex araneus) and two passeriform 
bird species (Fringilla coelebs and Parus major) were analysed. For one third of tick sam¬ 
ples, hosts of previous stages were established using this method. In five cases, feeding on 
more than one host species was detected. 
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